We describe an ultramicromethod for determination of uric acid by a manual procedure. Hydrogen peroxide, formed when uric acid is oxidized in the presence of uricase, oxidatively couples two molecules of p-hydroxyphenylacetic acid in the presence of peroxidase to produce a highly fluorescent compound. The specificity of the uricase reaction is retained, and the fluorometry results in a higher sensitivity (but a lower precision) than that obtained by applying spectrophotometric methods. As little as 50 ng of uric acid can be determined, and only 10 zI of plasma is required. Values obtained for human plasma are higher than those obtained by the spectrophotometric method.
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We describe an ultramicromethod for determination of uric acid by a manual procedure. Hydrogen peroxide, formed when uric acid is oxidized in the presence of uricase, oxidatively couples two molecules of p-hydroxyphenylacetic acid in the presence of peroxidase to produce a highly fluorescent compound. The specificity of the uricase reaction is retained, and the fluorometry results in a higher sensitivity (but a lower precision) than that obtained by applying spectrophotometric methods. As little as 50 ng of uric acid can be determined, and only 10 zI of plasma is required. Values obtained for human plasma are higher than those obtained by the spectrophotometric method. Under suitable reaction conditions the enzymatic oxidation of uric acid by means of uricase (urate oxidase, EC 1.7.3.3) produces allantoin, carbon dioxide, and hydrogen peroxide, which in the presence of peroxidase (EC 1.11.1.7) oxidizes p -hydroxyphenylacetic acid (PHPA) (1) . PHPA is nonfluorescent but is converted upon oxidation to a highly fluorescent compound (5, 5'-dicarboxymethyl-2, 2'-dihydroxybiphenyl). Through the combination of these two enzymatic reactions and by use of PHPA as a secondary substrate, uric acid in plasma can be determined fluorometrically.
While maintaining the specificity of the uricase reaction, an increase in sensitivity as compared to a spectrophotometric method is obtained.
MaterIal and Methods

Reagents and Standards
Doubly distilled water was used throughout. If drug influence on the fluorescence can be excluded, a series of two or three different plasma samples without uricase will be sufficient in a large series of samples.
Results
In the succession of uricase and peroxidase reactions the hydrogen peroxide produced from uric acid is used for the enzymatic oxidation of PHPA (Figure 2 ). The compound generated in this process is fluorescent, in contrast to PHPA. The concentration of uric acid in the sample is linearly related to fluorescence intensity ( Figure 3 ). but not better than that for another fluorometric method (6).
DIscussIon
Phosphotungstate-reduction methods for determining plasma uric acid are disadvantageous for pediatric ultramicrochemistry; they require too much plasma, produce low absorbances, and lack specificity. Methods in which uricase is used are becoming popular primarily because of their specificity (4) their advantage is that uric acid can be determined in 1 to 10 l of plasma.
Our method described here has the same sensitivity while utilizing a readily available and economical substrate, although deproteinization of the plasma is necessary because the plasma proteins in presence of peroxidase may act as acceptors for hydrogen peroxide (12) or have a catalase activity (13) . Moreover, the recovery of uric acid admixed with plasma is satisfactory ( Table  1) .
Those substances tested for interference (Table 2) do not cause a variation >5% except for ascorbic acid, which at a concentration of 200 mg/liter strongly inhibits the fluorescence, probably because it competes with the coupling reagent for the peroxide formed. Interference diminishes with ascorbic acid concentration ( Figure 4) shows up very significant differences between the results. With the fluorometric method, values are 9-10% higher than those obtained with the spectrophotometric method. The difference appears to be related to random error and to constant error in the fluorometric method (15) . Coupling the action of uricase with a peroxidase reaction yields higher values than with reactions in which only uricase is used. This increase has already been noted with a weaker amplitude in another fluorometric method (10) , but not with a colorimetric method (16) , although values obtained with a polarographic procedure were higher than those obtained with a uricase/ peroxidase colorimetric method (8) . The fluorometric method described here is sensitive, but has some disadvantages: there are seven pipetting steps with at least six of them in the microrange, and it is very time consuming. Therefore an automated version of our procedure is being developed at the present time (17) .
